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Introduction
It is well known that agents facing risk and uncertainty on their own find it optimal to seek arrangements to mitigate that risk. These arrangements could be market based, such as insurance schemes, which could be privately or publicly-provided. But, it is also well known that such schemes are never complete, as agency problems and other types of frictions preclude the provision of full insurance. As a result, agents continue to seek other forms of insurance, despite the exclusivity clauses in many of the formal insurance contracts. These other forms of arrangements, which are typically referred to as non-market arrangements, fall outside the market-based ones, and are used to complete or to substitute for the presence or lack thereof of market based insurance schemes. For example, family co-insurance arrangements, which include inter-vivos transfers as well as bequests, familial loans and other forms of financial assistance, are typically geared to assist family members in need -for example, see Cox (1987) , Arnott and Stiglitz (1991) , Altig and Davis (1992) , and Bernheim and Kolikoff (2001) .
Implicit in these non-market arrangements, however, is the assumption that somehow the agents involved in the co-insurance arrangements find it optimal to adhere to their promises, which are normally made ex-ante. That is, it is possible that promises of help made before an accident, are reneged on after the fact. Or, the presence of such transfers may induce moral hazard type problems, leading to the failure of such arrangements. Thus, the question is what mitigates such situations? Arnott and Stiglitz (1991) suggest 'peer monitoring' as one mechanism through which agency problems among co-insuring agents can be mitigated. Chami and Fischer (1996) show that trust may preclude the need for costly monitoring, as trust does away with the gains from such type of externalities. But trust or mutual caring are only important here in the sense that they insure that agents through such sentiments can find a match, that is a person who shares their views, ideals, or their preferences, which would help reduce the agency problem, and preclude costly negotiations or the need for monitoring. But, the question now is how can one be sure of finding that agent who shares similar preferences?
In this paper, we explore this insight further in the context of self-employed agents. Such individuals present a natural example of individuals facing risk on their own, and who are in need of 1 finding ways of mitigating such needs. One way could be through marriage. Recently, Chami and Hess (2002) and Hess (2004) explore theoretical and empirical aspects of individuals who attempt to offset idiosyncratic risk to their incomes by marrying hedges.
Another way in which risks to a family could be offset would be through procreation! The latter is easier to see in the context of a farmer facing risk, and where having children help mitigate that risk. Typically, the explanation given is that farmers view children as assets. They help in farming, among the other tasks that are not easily market substitutable. Indeed, Dasgupta (1995) provides a number of examples linking the relationship between population growth and economic incentives and activity in developing economies.
There is, however, another compelling reason as to why farmers, like other self-employed agents may decide to have more children. Farmers, like other family-business owners, share a very important concern, unlike other economic agents, who are employed in the market place. They are concerned with insuring that the farm or family-owned business continues and prospers, even after they are gone. Thus, succession is a major factor that motivates founders to choose a single child to inherit the business. Having more children, despite its costs, would go a long way to finding that person who shares the parents love for the business, or in other words, is as close as possible to a perfect match. It is estimated that in the US and most western economies, more than 75 % of all family firms are transferred to one child (see Gersick et. al. 1997) , and that number is much higher in developing economies. Thus the business is not looked on as wealth to be shared equally among the siblings. In many cases, the parent chooses one child to run the business, where the other members are given side payments, but are not involved in managing the business -e.g., see the famous Vanderbilt case described in Clark (1966) . Moreover, this motive for choosing an heir is not altruistically motivated; rather it is purely predicated on the presumption that the child with the closest match to the parent, would ensure the continued success of the business. Such a move would, in turn, maximize the value of the firm to the parent/owner, and perhaps even to his or her children if a bequest is made.
The outline of the paper is as follows. In section 2 we present a theory whereby self-employed households choose their consumption plans as well as their family size, and we empirically analyze the predictions in Section 3. More specifically, in sub-Section 3.1 we describe the data used in this study, and in sub-Section 3.2 we provide simple tests of the differences in means and regression analysis to test whether self-employed parents have more children. As well, we explore in subSection 3.3 some additional issues that might affect our results on self-employment status and family size.
Theory
We now consider a model of a self-employed individual's decision to have children. In particular, we consider a theory based on a parent's non-benevolent behavior. 1 In the model, every individual born is endowed with an idea in period 0. Some are promising, while others are not. Let s be the percentage of the population that is endowed with a good idea, and 1 − s be the fraction of the population that is not. Assume that those endowed without promising ideas can derive a living of V from a firm during their period 1 working lives. Such income is, for simplicity, assumed to be certain. Consumption in period 1 is supported by income less net-savings and the costs of child rearing, while net-savings supports consumption in period 2. More specifically, consumption in periods 1, c 1 , and 2, c 2 , equal:
where n is the number of children and α is the per-child cost of raising a child. For simplicity, the rate of return on net-savings (a) is set equal to zero.
Alternatively, those born with a promising idea can choose to start their own firms and reap a potential surplus. Unfortunately, the potential rewards from a start-up business with promising ideas do not come free -it requires a start-up expense to be paid in period one, and the value of 1 The assumption of non-benevolence is made for simplicity. The model's main prediction, namely that selfemployed parents have more children, can be shown to work with a standard model of benevolence to their children. This is so because the key mechanism, whereby having more children raises the parent's expected value of the business through an increased likelihood of a good match, remains in place even with benevolence. Indeed, benevolence may magnify the effect as the enhanced financial prospects will raise the parents per-child gift. Mulligan (1997) examines the interaction between the parent's altruism and fertility choice, in a model where both fertility and altruism are endogenous -also see the earlier work by Barro and Becker (1989) . the good idea is not known until period 2 when the business must be sold to provide the individual with retirement income. Let ω > 0 be the start-up cost of a new business, and letṼ be the uncertain value of his promising idea in period 1 when of working age. To make matters simple, let the business yield V in period 1 with a potential surplus in period 2. 2 Period 1 consumption is supported by business income less any net savings and the cost of having children, namely:
In the second period, the self-employed business person attempts to support his second period consumption by selling the potential surplus created from his business in the second period to a member of the next generation -e.g. a child. But at what price? Let φ be the true value of the business's surplus worth if the business owner finds the right person who sees the value. However, as noted above, the key to a family business is that with the insider's valuation of the business being private information, it is unlikely that an outsider 's valuation of the business's surplus is worth more than 0. Why? Outsiders know that the family has private information about the business that may not be currently observed or easily quantified. 3 As a consequence, outsiders will not want to pay for the business's surplus -a premium for the business. Of course, an inside family member may also not see the true value of the firm. To capture this phenomenon, let us assume that with probability 1 − p the self-employed business owner does not find an insider or outsider match that sees the full value of the business. Hence, if the business owner does not find a match, the value of his firm's surplus is 0 in period 2. Alternatively, with probability p the business owner may find an insider or an outsider who has the skills needed to see the business's full potential or true value.
Consistent with observed facts, we assume that the business owner sells it to just one individual and that the owner and purchaser share the surplus. Since the individual who buys the business will also be endowed with some ideas of his own, the sale price of the business is φλ, where λ is the fraction of the surplus that the firm owner keeps.
2 Note that it must be incentive compatible for the individual with a promising idea to be willing to undertake a start-up. This can be achieved by lowering the start-up cost, ω relative to the expected surplus, λφ, described below.
3 While the policymakers are currently enthralled with accounting irregularities in large publicly traded companies, the problem could be much worse in privately-held, family businesses -e.g. chaebols in South Korea. Tax evasion and under-the-table payments may also be a formidable factor for self-employed businesses. As such, the market value of these privately held firms may be extremely difficult for outsiders to determine, though less so for family insiders.
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To recap, there are two possible outcomes for the business owner in period 2. If he has a promising idea but does not match with someone who sees the value, then c N M 2 = a. Finally, if he has a promising idea and finds a match then c M 2 = a + φλ. Taken together, the self-employed households decision is to choose the number of children and the amount of net savings to maximize welfare:
where θ represents a household's exogenous and random preference for children,
As mentioned above, these potential matches and the sale of a business are available only to the fraction of the population, s, that are born with promising ideas. By comparison, the fraction of the population 1 − s who are born without promising ideas can be thought of as individuals where the probability p is zero of ever finding a promising match for expression (1). Notice that since starting a new business involves a start-up cost, and since those who start out working lives without promising ideas do not have a chance to reap any surplus, only those born with promising ideas will attempt to start a business on their own. Of course, to insure that individuals with promising ideas are willing to start their own businesses, it must be that the expected return to doing so (φ · λ) is sufficiently large relative to the start-up cost ω.
The key to the model is that the probability of finding a match, p, may be affected by family size. Consider the following components that go into the probability of an owner of a family business finding a match. Let γ 0 , 0 ≤ γ 0 ≤ 1, be the probability that the business owner is approached by an outsider, who has enough expertise and knowledge to see the true inside value of the firm. Furthermore, let γ 1 , 0 ≤ γ 1 ≤ 1, be the per-child probability that a business owner's progeny sees the true value of the firm. For example, if a business owner has a good business but no children, his chance of finding a match is γ 0 . If he has one child it is 1 − (1 − γ 0 ) · (1 − γ 1 ). With two children, the probability of a match is 1 − (1 − γ 0 ) · (1 − γ 1 ) 2 . More generally, for "n" number of children, the probability of finding a match is:
Note that p(n) is increasing in γ 0 , γ 1 , and n, where
where the equation holds with equality only if γ 1 = 0 or γ 0 = 1. 4 Note that if γ 1 = 0, then the probability of a match is constant and independent of n.
The optimality condition for a turns out to be the standard relationship where the business owner equates the marginal utility from consumption in period 1 with the expected marginal utility from consuming in period 2: namely,
The optimality condition for the number of children, n, is the following:
The first two terms of equation (3) The key proposition that we want to show is that if having more children increases your ability to obtain a good match, then self-employed people will have more of them. There are two distinct effects. The first is the direct effect of how γ 1 affects the optimality condition for the optimal choice of the number of children, expression (3). It is straightforward to see that this direct effect will be positive: from the optimality condition for the number of children, expression (3), the marginal benefit for having more children rises as long as p (n) > 0. In other words, if having more children makes it easier to find a successful match, this will raise the desire to have more children. The second effect is to see how the choice of n is indirectly affected by a change in γ 1 that affects the optimal choice of net-savings in the intertemporal consumption smoothing decision, expression (2). Namely,
Linearizing the system of two unknowns, n and a, and two equations, (2) and (3), and differentiating with respect to γ 1 , in the neighborhood of γ 1 = 0, the total effect is:
Critical to signing the effect is to note that ∂p (n)/∂γ 1 > 0 for 1 > γ 1 ≥ 0. 5 It is straightforward to show that the numerator and denominator are both positive, so that dn/dγ 1 | γ 1 =0 > 0.
While the above model provides the important prediction that individuals who are selfemployed will want to have more children than they would if they were not self-employed, it did so by assuming non-benevolence to their children. As alluded to in footnote 1, this assumption allows us to present the prediction in the simplest model possible. Indeed, while the optimal number of children would take into account all the standard costs and benefits to the decision maker of having an additional child (i.e. child rearing costs, the non-pecuniary utility benefit from having children, the cost an extra child on watering down the per-child bequest, etc...), the fact remains that as long as self-employed individuals have an additional matching benefit for having children, that is increasing the likelihood of the business's succession, they will choose to have more children. As such, the theory's prediction can be shown to hold for model's with explicit bequests and benevolent
Empirical Analysis
The theoretical model presented above provides a strong prediction: namely, that individuals who own businesses will have larger preferred family sizes. However, we are confronted with a number of practical issues when implementing an empirical test of this prediction. First, most data sets do not comprehensively ask questions about whether an individual is part of a family business. 7
However, a type of family business that is consistently and comprehensively recorded in the annual General Social Survey (GSS) is whether the respondent is self-employed. From the perspective of our model, self-employment captures the main features we are attempting to proxy in a potential family business: namely, an individual who owns a business and who at some point would benefit from selling the business off to either an outsider or an inside family member. 8 Hence, we use self-employment status throughout the empirical work below to proxy the type of individual who owns a business and whose preferred family size may be influenced by the factors identified in our theory.
Second, there exists the possibility that the empirical work below, which attempts to identify how self-employment status may affect the respondent's preferred number of children, suffers from some type of reverse causality. In other words, perhaps individuals who prefer larger family sizes decide to choose self-employment over working for some other business. While we cannot ignore this possibility, we adopt a few measures to help ensure that this problem does not cloud our findings.
More importantly, we provide instrumental variables estimates which should help overcome any endogeneity bias from our estimated effect of self-employment status on the respondent's actual and expected number of children. As well, we provide additional evidence in sub-section 3.3 that 7 This shortcoming is shared by the standard data sets that one might consider to use for testing our predictioni.e. the the Panel Study of Income Dynamics (PSID), the National Longitudinal Survey of Youth (NLSY) and the General Social Survey (GSS), as either the question is limited to a specific age group, or the question changes, or is just asked in a few years.
8 Interestingly, in 1996 the GSS did ask whether the respondent was a member of a family business. The question asked, "Do you work for pay in a farm or other business owned in whole or in substantial part by a member or members of your family (parents, grandparents, children, brothers, sisters, aunts, uncles, or first cousins?" 54 respondents answered yes, while 1381 responded no. Of the 54 who said yes, about half answered that they were selfemployed. Note that whether an individual works for a family business is not quite the right question for what we are looking for. For instance, a respondent who works for a family firm and does not own it (or never anticipates owning it) would respond 'Yes' to the question of working for a family firm, would likely answer 'No' to being self-employed, and nevertheless would not, according to our line of theory, want to have more children. As this demonstrates, responses to the self-employment question are likely to be a better proxy for the incentives of an owner of a family business as compared to the family business question itself.
indicates that respondents who are self-employed work more hours and do not seem to have more "family friendly" jobs as compared to workers who are not self-employed. As such, this would suggest that self-employment status may not be a good haven for workers with lots of children as a way to better fit their work into their family lives.
The Data
In this section, we begin by describing the data employed in the paper. The GSS is an annual survey which asks respondents specific questions concerning family size and employment status.
As well, it asks numerous other questions which we use to control for demographic variation and individual heterogeneity in their preferences for family size. The respondents are not re-interviewed across years so that the data are repeated cross sections rather than a panel. A description of the variables we examine is presented in the Data Appendix. 9
The key variable of interest for this study is a measure of a respondent's family size. We adopt a number of measures of this from the data available in the GSS: namely, the respondent's actual number of children, KIDS, and their actual plus expected additional children, TOTKIDS.
The latter may be an important measure of family size for younger respondents who may be planning to add children to their current family size in order to reach their preferred family size.
Of course, the self-employment status of the family is also a key variable of interest in this study. We denote SELFE to be a dummy variable equal to 1 if the respondents report that they are self-employed, and zero otherwise. 10 As discussed above, self-employment is our proxy for a family business, as self-employment provides perhaps the greatest opportunity to pass down a business to a member of the next generation of one's own family. Hence, if our theory is correct, the motivation for succession and insuring the business's survival is likely to be key component in the fertility decisions of the self-employed. To control for additional family related factors influencing a respondent's family size, we allow for a number of variables related to the respondent's family. 9 There are a total number of 15 thousand respondents who were not retired or in school (nor were their spouses if they had one) and responded to family size and self-employment questions throughout most years in 1972-2002. For the sample of currently married male respondents who are not in school nor retired (nor are their spouses), summary statistics for the key variables are reported in the Table 1. 10 The exact wording is: ' (Are/Were) you self-employed or (do/did) you work for someone else? '.
For instance, MARRIED is a dummy variable that indicates whether the respondent is currently married. As well, SPOUSEH is a dummy variable that takes the value 1 if the work status of the respondents spouse was 'taking care of the house', and 0 otherwise.
Additional explanatory variables which we use to control for observable factors that can systematically influence an agent's preference for more children are the respondent's age, AGE, sex, MALE, and a measure of their perceived financial status relative to others, FINRELA. 11
We also constructed measures of work and life experience: GENERATION is the year that the respondent was born, and LMEX is the respondent's labor market experience, namely their age minus their number of years of schooling minus 6. We also use highest educational attainment for the respondent and the spouse as possible controls for the respondent's preference for children:
DIPHR, DIPJCR, DIPBAR, DIPGDR, DIPHSP, DIPJCSP, DIPBASP, and DIPGDSP are dummy variables for whether the highest diploma (DIP) was for high school (H), junior college (JC), four year college (BA) or for graduate school (GD), earned by the respondent (R) and spouse (SP). 12 Additional demographic information is contained in the dummy variables JEWISH and CATHOLIC, for respondent listed religion, WHITE and BLACK, for whether a respondent lists this as their race. City size effects are also controlled for: CTYSZ1 is a dummy variable if the respondent's residence is less than 10,000, and 0 otherwise. CTYSZ2, CTYSZ3 and CTYSZ4 are similarly defined for population ranges 10,000 to 100,000, 100,000 to 1 million, and greater than 1 million, respectively.
Finally, we also control for the respondent's reported INDUSTRY using a series of eleven dummy variables: Agriculture, Mining, Construction, Manufacturing, Transportation, Wholesale, Retail, Finance (FIRE), Entertainment, and Public Administration, and Professional Services.
We also use the information on the respondent's family background that they were raised in:
SIBS is their number of siblings, while IMGRNT, IMGRNTPA and IMGRNTMA are dummy variables that denote whether the respondent, the respondent's father and mother were immigrants, 
Evidence
In the following sub-sections, we examine the main prediction from our theory: namely, that individuals who are self-employed are more likely to have larger families than those who are not self-employed. Sub-section 3.2.1 presents the stylized facts of the data we employ for this study.
Sub-section 3.2.2 provides a more formal empirical test of our hypothesis. Table 1 provides an interesting set of empirical regularities in the data. For purposes described below, the primary data set we examine in this study includes only currently married males who are neither currently enrolled in school nor retired nor are their spouses. 13 The first column of the data lists variable names, while columns two through four present the variable's mean, standard deviation and median. The final three columns of the table report the correlation coefficient between the variable in the first column and the three key variables of interest in this study: namely, KIDS, KIDSTOT, and SELFE, respectively. As reported in the table, the respondent's average number of actual and expected children is 2.2 and 2.4, respectively, while the average number of siblings is relatively larger at 3.8. The average respondent is just over 40 years old, has over 13 years of schooling and has approximately 23 years of labor market experience. The majority of the sample reports their race as WHITE, their religion as PROTESTANT and lives in a city size of under 100,000 (CTYSZ1 and CTSZ2 combined). 14 The correlation coefficients reported in Table 1 15 Again, this is for married men who are not retired, nor in school, nor are their spouses. The mean self-employment rate for women is 8.8 percent for married women who satisfy this same criteria. 16 Fairlie and Meyer (2000) test several hypotheses in order to explain the difference in black and white selfemployment rates. These hypotheses center on whether demographic changes have led to a decrease in the black/white gap and whether the black/white gap is due primarily to the historically low self-employment rates and past inexperience of blacks. They find that demographic changes that occurred in the twentieth century did not have a large effect on the black/white self-employment gap and using a simple intergenerational model of self-employment they find that it is not only initial conditions that explain low black self-employment but also continuing forces that depress black self-employment (i.e. discrimination or skills, capital, and intangibles that are passed intergenerationally).
Empirical Regularities
17 To note, the regression results not only include GENERATION as a right hand side variable, but they also include dummy variables for the year in which the interview took place.
18 The four largest industries represented among the self employed are (in order) Finance, Construction, Professional Services, and Agriculture, respectively. The latter, which accounts for about 14 percent of the self employed in our sample but are only 4 percent of sample, is excluded from our baseline empirical work in columns (V II) and (V III) of Table 4 . The results are unaffected by their exclusion. for the full sample, the proportion of the sample that is self-employed, and for the proportion of the sample that is not self-employed, respectively. Column six presents the p-value of the test that the means are equal across the two sub-samples (i.e. self-employed and not self employed), while column seven displays the number of observations for the sample of interest. 19 The presentation of the means and the test of the equality of means across the sub-samples is performed for both measures of the respondent's number of children -KIDS and KIDSTOT.
A key and fundamental observation from the Table 2 bears directly on the model's main prediction: that is, for the full sample and for 81 out of the 94 sub-samples, the average number of children, both as measured by KIDS and KIDSTOT, is larger for the self-employed sub-sample versus the non-self-employed sub-sample. In other words, in 81 out of 94 cases the means in column (V) are larger than those for column (VI). Moreover, 56 out of the 94 tests of the equality of the means that are reported in Table 2 are statistically significant at or below the .1 level, and in all these cases the mean number of children of the self-employed is greater than that of the non-self-employed. And often in these cases where the null hypothesis of no difference between the two means fails to be rejected are typically for sub-samples with a small relatively number of observations. For example, the sample of males living in large cities (CTYSZ3 and CTYSZ4) have sample sizes of 693 and 203 and fail to show any significant difference between the average number of children. There are, however, a number of instances where the p-value is below .1 despite the small sample size. For example, the sample size for Jewish men is only 84 but for both measures of the dependent variable, the difference in the means is significant at the .1 level. Interestingly, there does seem to be some regional variation in differences of the means. These regional variables will be in the regression results below and are often statistically significant. The underlying t-test is obtained using a procedure that is robust to heteroskedasticity of unknown form. Table 1 and Data Section 3.1. Column 1 reports the sample. Column 2 lists the measures of the number of Children. Columns 3 − 5 report the mean number of Children for the full sub-sample and then partitioned for the self-employed and non-self-employed portions of these sub-samples. Column 6 reports the p-value from the test (robust to heteroskedasticity of unknown form) of the null hypothesis that the means from the two partitioned sub-samples are identical. NOBS reports the number of observations. MALES † are MALE respondents who are neither retired nor in school, nor are their spouses.
father, those who are self-employed have a statistically significant higher average number of kids.
Similarly, regardless of the respondents spouses work status (SPOUSEH), and the familys relative income (FINRELA), men who are self-employed on average tend to have a significantly larger number of actual and expected kids. Finally, there is also some heterogeneity of differences in the actual and expected number of children even within industry classifications. Interestingly, within each of the Retail, Financial and Professional Services industries, self-employed respondents have more actual and expected children. These findings are of interest, as many of these industries are likely to exemplify the type where a self-employed business could benefit from a child who sees the private value to the business (e.g. a retail shop, an insurance business, a dentist practice, etc...). 20
Taken together, we believe that the results in Table 2 provide extremely strong preliminary evidence in favor of the prediction: namely, ceteris paribus, self-employed respondents have more children.
Estimation
To test the hypothesis that the self-employed have more kids, we regress measures of family size (KIDS and KIDSTOT) on a dummy variable for whether the respondent is self-employed (SELFE) and a number of control variables to proxy for the respondents preferences for their family size. 21
The control variables can be thought of as capturing household characteristics and demographics. Examples of the former are whether or not the spouse stays at home (SPOUSEH) and the respondents perceived financial relative position (FINRELA). Examples of the latter are features of residential area (CTYSZ), the respondents age (AGE); and trends that may affect the number of children a couple has over time: year of birth. The model is specified as follows:
20 That Financial (Finance, Real Estate and Insurance) and Professional Services industries demonstrate this feature is particularly important for overcoming the following criticism: perhaps the cost of child rearing is cheaper for the self-employed as they have a source of cheap, unpaid help. While this criticism could apply to some retail stores (e.g. restaurants), it certainly would not apply to the more skilled professions inherent in Finance, Insurance and Real Estate or Professional Services.
21 Again, as in Table 1 , the regression results will be only for married working males, though the results in Table 2 demonstrate that this fact is broader than for just this sub-sample of the data. The focus on men is primarily due to the data incompleteness for the respondent's spouse. Since married women are more likely to be part-time employed as compared to men, their self-employment status is likely to be less important in the fertility decision. Unfortunately, since we only have the parent's self-employment status for the respondent but not for the respondent's spouse, we are missing crucial information for the instrumental variables estimation when we look at female respondents.
where N i represents the number of kids respondent i has or expects to have, X i represent household characteristics and demographics of respondent i, and T i represent time dummy variables for the year in which the interview was conducted. More specifically, the following variables are used as controls: SPOUSEH, FINRELA, JEWISH, CATHOLIC, AGE, AGE 2 , GENERATION, LMEX, SIBS, BLACK, WHITE, 8 variables separately denoting the respondent and spouses highest degree obtained (DIPHR, DIPJCR, DIPBAR, DIPGDR, DIPHSP, DIPJCSP, DIPBASP, and DIPGDSP), three dummy variables for whether the respondent, father or mother were immigrants to the U.S.
(IMGRNT, IMGRNTPA and IMGRNTMA) 26 ethnic origin dummy variables, dummy variables for city size (CITYSZ1-4), and the 8 Census regions. 22 The data are described fully in the Data Appendix. Also, Table 1 and 2, as summarized previously, provide some raw data on the variables of interest and the control variables.
We estimate a number of empirical regressions of KIDS and KIDSTOT on the explanatory variables. To control for the possibility of endogeneity among some of the explanatory variables in particular, SELFE and SPOUSEH we also estimated the specifications using instrumental variables, IV. 23 While our theory predicts that the self-employed will tend to have more kids, we cannot ignore the possibility that families with more kids will see the benefits of a family business and choose to become self-employed. Also, since women who stay home instead of work in the market have more kids, a wife with more kids is more likely to stay at home -see the survey in Blau (1998).
To control for the possibility that SELFE and SPOUSEH may be endogenous, we use a number of instruments, Z, that explain SELFE and SPOUSEH but are exogenous to KIDS and KIDSTOT.
In particular, the instruments used are whether or not the respondents father was self-employed, the industry the respondent works in, stability of the respondents household at age 16, the religious affiliation of the respondent at age 16, and the financial relative status of the respondent at age 16. 24, 25 As demonstrated in the p-values below, together these variables are statistically significant predictors of SELFE and SPOUSEH, and the instruments are not significantly correlated with the error term. As the number of instruments exceeds the number of estimated coefficients, below we will test the over-identifying restrictions that the residuals and the instruments are orthogonalsee the p-value of the J-test below. Table 3 provides estimation results of the specified key variables for the OLS and IV regressions for KIDS and KIDSTOT, the explanatory variables of interest are presented in column one and the results for the IV regressions are reported in the odd numbered columns. The table provides the coefficient estimates, their levels of significance, and their standard errors. At the bottom of Table 3 are reported p-values for several tests to be explained later.
The key result from Table 3 is that, after controlling for a whole host of demographic variables such as religion, age, labor market experience, race, immigration status and other variables assumed to influence the number of kids an individual may choose to have, the estimated coefficient on SELFE is positive and statistically significant at below the .10 level in all regressions. The coefficient estimates from the IV regressions show that a male who is self-employed has approximately 0.4 more kids than his non-self-employed counterpart, and expects to have about 0.5 more kids than 24 For example, Hout and Rosen (2002) demonstrate that the offspring of self-employed fathers are more likely themselves to be self-employed, primarily for the reason we identify: namely, to hand down the business. Indeed, in our data, the probability of a respondent being self-employed given that his father was self-employed is equal to .279 (350/1255). In contrast, the probability falls to .141 (417/2965) if the respondent's father is not self-employed. The difference is statistically significant at below the .001 level. However, unlike Rees and Shah (1986), we do not have earnings differentials to explain self-employment, but rather use industry dummy variables as a proxy. Moreover, Blanchflower and Oswald (1998) find evidence that a respondent's receipt of a gift or inheritance increases the likelihood of self-employment. Their explanation, consistent with their theory, is that such a windfall reduces capital constraints on potential entrepreneurs. While such data is not available in the GSS, the likelihood of a gift or inheritance is likely to be correlated with one of our instruments: namely, the respondent's financial status at age 16.
Interestingly, the 'succession' motive for why self-employed parents have more children may be connected to this 'borrowing constraint' literature for the following reason: The within-family succession of a self-employed business is less likely to fail because of borrowing constraints as compared to the sale of the business to an individual outside the family. The reason is that families can use informal and non-market arrangements to compensate the parents for the business. Moreover, the existence of borrowing constraints would make it even less likely for a business owner to sell the business at a fair market price to an outsider, in addition to the information and monitoring reasons we have already discussed. Hence, the fact that potential buyers outside the family will be more likely to be borrowing constrained as compared to inside family members will magnify the desire of the self-employed to have more children in order to raise the chances of obtaining a good internal match for the business's succession. 25 In general, the instruments are good predictors of the potentially endogeneous regressors. In Tables 3 and 4 , the p-value for SELFE and SPOUSEH reports the significance level of the F-test that, in a first stage regression, the coefficients n the instrumental variables Z are not all jointly equal to zero when regressed against these variables. In all cases, the p-value for SELFE is below .001 (with an associated F-statistic of over 30, while the p-value for SPOUSEH ranges from .01 to .1, with an associated F-statistic of about 3. As the former is the basis of inquiry for this study, we believe that our list of instruments is a good one. Notes: See Tables 1 and 2 . Estimated standard errors, robust to heteroskedasticity of unknown form, in parentheses. IV refers to two-step efficient GMM. The data sample is for MALES † & MAR, with 4220 observations in each regression. P-values for YEARS, City Size, Diplomas, Region and Ethnic Origin are from F-tests from excluding the linearly independent time dummies, CITYSZ1-3, the eight respondent and spouse diploma variables, seven Census regions and 34 Ethnic origin dummy variables, respectively. Hausman is the p-value for the specification test that the coefficients on SELFE and SPWRKH are the same across the OLS and IV estimates. J-test is the p-value for the Hansen test that the residuals are uncorrelated with the instruments, Z. SELFE and SPOUSEH are p-values for the test that, in a first stage regression, the coefficients on the instrumental variables Z are not all jointly equal to zero when regressed against these variables.
a male of equal standing but who is non-self-employed. For the OLS regressions, the coefficient estimates on SELFE are not as large in magnitude, though they are still statistically significant in all four columns. These results indicate that a self employed male has .139 more kids and expects to have .161 more kids than a male who is not self-employed.
An important result that is in accordance with previous research on the optimal number of kids is that the coefficient on FINRELA is negative and significant at the .05 level. The negative relationship between income and fertility decisions found in previous studies is assumed to explain a households decision to spread risk across children -see Appelbaum and Katz (1991) as well as Mulligan (1997) . Another important result studied by many researchers is the role the mothers involvement in the labor market has to do with a households decision to have kids. Previous research has found that there is a negative relationship between a wifes labor market participation and the number of kids she gives birth to -see Willis (1973) , Robinson and Tomes (1982) , and Rosenzweig and Schultz (1985) . 26 Whether or not the spouse stays at home is positive and highly significant in both OLS regressions but loses its significance when instrumented for in the IV regressions -see footnote 31.
Some other interesting results observed in Table 3 The p-values for the F-test of whether variables in sub-categories are all equal to zero are reported at the bottom of Table 3 . The diploma variables, the regional variables and the ethnic origin variables all reject the null hypothesis that the coefficients are all zero for each of the regressions, implying that education, location, and ethnicity influence the number of kids you have and expect to have. 28 On the other hand, the null hypothesis for the year variables is rejected for expected number of kids but not for actual number of kids. The null hypothesis that all the coefficients on the city size variables are zero is rejected for the actual number of kids but failed to be rejected for the expected number of kids.
Also reported at the bottom of Table 3 is the p-value for the Hausman test, which tests whether there is any significant difference between the OLS regression and the IV regression for the estimated coefficients on SELFE and SPOUSEH. Under the null hypothesis that there is no endogeneity bias to self-employment status and whether the respondents spouse stays at home, the estimated coefficients on these two variables should be the same across the OLS and IV estimation methods, with the exception that the IV estimate would be less efficient. If, however, the estimates using OLS and IV are different, then this would indicate evidence against the null hypothesis of no endogeneity bias. The results using the actual number of kids as the dependent variable suggests that there is no significant difference between the IV and OLS estimates of these key variables, which suggests that we do not have any endogeneity problems. However, when the expected number of kids is the dependent variable, there is a significant difference between the OLS and the IV regression at the .10 level, which suggests that the IV regression will provide a more accurate 27 Previous research such as Borjas (1986) , and Fairlie and Meyer (1996) , has found that several immigrant groups have a statistically higher self-employment rate than the native born. While we do not show a statistical positive correlation between immigration status and self-employment it could be due to the low number of observations or the fact that we did not distinguish directly between different immigrant groups, though we do control for a respondents ethnic origin.
28 In particular, the city size and Census Region variables -New England, Mid-Atlantic, Central NE, Central NW, South Atlantic, Central SE, Central SW, and Pacific -proxy for the fact that environmental factors may explain differences in birth rates -see Shultz (1969) . estimate of the effect of self-employment status on family size. The final three rows of Table 3 provide further evidence that the IV regressions are meaningful. The row denoted J-test is the orthogonality test between the estimated residuals and the instruments. The p-value indicates that there is no evidence to suspect that the instruments are correlated with the error term. Finally, the p-values denoted SELFE and SPOUSEH are the p-value from an F-test of the null hypothesis that in a linear regression of each of these variables on the instruments, that all the coefficients on the instruments would be jointly equal to zero. As such, this type of test indicates whether the instruments are correlated with the potentially endogenous regressors. As the p-values indicate, however, the instruments are statistically significant predictors of SELFE and SPOUSEH.
While the results in Table 3 provide consistently strong findings in support of the theory's prediction, the results in Table 4 provide additional results to show the robustness of our findings.
For example, in columns (I) through (X) of Table 4 , we present both OLS and IV estimates of the coefficients for sub-samples where respondents report that KIDS is positive, the respondent's spouse stays at home (SP OU SEH = 1), the respondent is currently in his first marriage (MAR1=1), for respondents that are not in the agricultural industry (AG=0), and for respondents that are not immigrants nor are their parents (IMGRNT=0). 29 To keep the number of results to a minimum, the dependent variable in each of these specifications is KIDSTOT. 30 Estimating the relationship between self-employment and family size over these sub-samples is helpful for a number of reasons. First, individuals may not have a particularly precise idea of their preferred family size (KIDSTOT) until they actually have some children (KIDS > 0). Note, however, that the results in columns (I) and (II) are very similar to those for the full sample.
Second, since a prime determinant of whether a spouse stays at home is whether they have children (and or whether they have a larger number of children), the potential endogeneity of the variable SP OU SEH may be worrisome. Indeed, as shown in Table 3 , while the coefficient on SPOUSEH is 29 Interestingly, Friedlander and Silver (1967) find that as a country's fraction of self-employed non-farm population rises, that their fertility rate rises. Though they do not provide an explanation for this finding other than to conjecture that there are lower child rearing costs for the self-employed, this fact is consistent both with our theory and empirical work on individual household behavior. See footnote 20 for our argument why this is not likely to be an explanation for our finding.
30 To note, the results are similar when KIDS is used as the dependent variable. Tables 1, 2 and 3. In columns denoted OLS, IV, TOBIT, IVTOBIT and OPRBT, the coefficients were estimated using ordinary least squares, instrumental variables, tobit, instrumental variables tobit, and ordered probit, respectively. As in Tables 1 and 3 , the data set only includes only married males who are not retired, nor are their spouses (MALES † & MAR). In columns (I) and (II), the data set removes respondents who have no current children. In columns (III) and (IV), the data set includes only those respondents whose spouses stay at home. In columns (V) and (VI), the data set includes only those respondents who have been married once. In columns (VII) and (VIII), the data set removes respondents in the agricultural industry. In columns (IX) and (X), the data set removes respondents who are immigrants or if either of their parents were immigrants.
statistically significant in the OLS regressions, it is not so in the IV ones. 31 Interestingly, as shown in columns (III) and (IV) of Table 4 , the OLS estimate of the coefficient on SELFE is insignificantly different from zero, although the IV estimate is significantly different from zero at the .01 level. Moreover, the IV estimate on the coefficient on SELFE is quite large -i.e. it predicts that for respondents with stay at home spouses, self-employed have over 1.0 additional children than do the non-self-employed. Third, we report estimates for the sub-sample of male respondents who are currently married and have never been married before (MAR1). 32 This sub-sample is important since the relationship between respondents and children from prior marriages may cloud the empirical relationships that we are attempting to investigate. However, as demonstrated in columns (V) and (VI), the estimated specification is very close to that for the full sample -see Table 3 columns (III) and (IV). Furthermore, as emphasized by Meyer (1996, 2000) , we re-explore our empirical findings by removing respondents who are in the agricultural industry. As shown in columns (VII) and (VIII) of Table 4 , however, the empirical results are virtually identical when these respondents are removed from the sample. 33 As a final attempt to demonstrate the 31 Of course, this is hampered by the fact that number of children is often an instrument for whether a spouse stays at home. For example, see the survey in Blau (1998) . 32 The data is similar to that in Table 3 -that is, neither the respondent nor his spouse are retired or in school. 33 While the level of statistical significance is no longer at below the .05 level, it is significant at the .06 level.
27
robustness of our findings across sub-samples, columns (IX) and (X) report the model's estimates when respondents who are immigrants or whose parents are immigrants are removed from the sample. Such a control is of interest since respondents whose parents are immigrants are more likely to be self-employed: see Table 1 . However, as shown in columns (IX) and (X), the results are unchanged from our baseline set of results when we remove respondents who are immigrants or whose parents were immigrants from the sample. 34 Table 4 also allows for a few changes to the econometric approach to estimating our basic specification. In particular, since the number of children is bounded below by zero, one may wonder whether our estimates are impacted by directly incorporating this into our estimation procedure.
To this end, column (XI) and (XI) report Tobit and Instrumental Variables Tobit estimates of the key parameters. As the results suggest, however, the using this more sophisticated approach provides estimates and levels of significance almost identical to that using OLS and IV as presented in Table 3 . Finally, in column (XIII) of Table 4 , we re-estimate our specification using an Ordered Probit model. Such an estimator would directly incorporate the fact that the number of children discrete. Once again, however, the estimated pattern of signs and statistical significance are similar to our baseline estimates in Table 3 .
Remarks
Taken together, the results in Tables 3 and 4 confirm the broad evidence presented in Table 2 : selfemployed households tend to have more children. We have demonstrated this result to be robust over key sub-samples of the data as well as to alternative methods for estimating the parameters.
As such, we believe we have demonstrated that there is strong evidence in favor of our theory which is predicated on the idea that self-employed households increase their number of children in order to improve their chances of finding a match that improves the value of the business.
Nevertheless, doubts about the link between our theory and the evidence may persist. And
Moreover, the estimated coefficient value is very similar to that in our baseline specification in Table 3 , although the larger estimated standard error is consistent with the smaller sample size. 34 Though not shown, the results are also unchanged when the sample is just whites who were not immigrants nor were there parents. perhaps reasonably so. For example, one may conjecture that non-pecuniary benefits of having children may be higher for the self-employed for at least two reasons. First, the possibility exists that individuals may choose to be self-employed because the self-employed spend less time at work, which then allows them to spend more time with their children. Unfortunately, while we cannot fully test this hypothesis with the GSS data, there is some evidence in the GSS data that suggests just the opposite: namely, that the self-employed work more hours than fewer hours. For example, the GSS asked the following question: "How many hours did you work last week ". Interestingly, the simple correlations between KIDS and KIDSTOT with HOURS are −.013 and −.021, respectively, neither of which is statistically different from zero. However, the correlation between SELFE and HOURS is .092, which is statistically different from zero at below the .0001 level. 35 Put in another light, the average hours of worked for the self-employed is over 49 hours per week, while that for the non self-employed is around 45. Hence, more time spent at work suggests that self-employment does not free up extra hours with which to spend with one's children, the latter which would generally be expected to be associated with respondents who prefer larger families. Finally, this mean gap of about 4 hours per week remains statistically significant even if we include all the control variables used in our control for all the explanatory variables in our estimating equation (5). 36 However, while self-employed respondents may work about 10 percent more hours than non self-employed respondents, perhaps there is a sense in which these jobs are more family friendly.
Of course, while self-employment does provide some job flexibility (i.e. as your own boss you don't have to 'punch a clock'), the additional hours of work are likely to make other labor-leisure tradeoffs more difficult to manage. 37 The GSS actually provides a number of questions, though only for a limited time period, about the extent to which work may impinge upon family obligations. For example, in 1996, the GSS asked respondents whether work had ever made them 'miss a family occasion or holiday,' 'been unable to care for a sick child or relative', or 'been unable to do the work you usually do around the house'. Also, in 1998 they asked how important were 'the person's family 35 Again the sample is for MALE respondents, who are currently married, and neither they nor their spouses are retired or in school. Since fewer responded to the hours question, the number of observations is about 3800.
36 In other words, when we replace Ni with HOU RS in regression (5), we find an effect equal to 3.8 hours with a robust t-statistic of 6.8. Moreover, this estimate and level of significance is unchanged even if we also include the instrument variables Z, which include industry dummy variables for the respondent.
37 Hamilton (2000) reports that the self-employed tend to earn less and work more than individuals with similar employment situations. 29 responsibilities?' Importantly, the responses to these questions were all insignificantly correlated with the respondent's self-employment status at or below the .1 level. Hence, self-employment (at least for the male sub-sample we have considered) is not a bargain with respect to increased flexibility towards family commitments. As such, this lessens the weight behind the criticism that households choose self employment in response to a larger actual or expected family size. 38
Conclusion
Self-employed entities face unique challenges that separate them from other publicly-owned enterprises. Aside from the profit-maximizing objective, self-employed individuals are typically concerned with ensuring that the business stays within the family. Reconciling the two objectives, namely, the success of the business and the control of the family over the business, implies that the parent must try to find a match among his children that would also guarantee the success of the business.
We provide a theory whereby self-employed households have an inducement to have more children in order to raise the expected return to their business. The important mechanism which generates this is that having more children can increase the likelihood that an inside family member will be a good match at running the business. Using data from the General Social Survey, we find empirical support for this finding. That is, overall, we demonstrate that there is a strong empirical relationship between a respondent's family size and self-employment status. We find that, ceteris paribus, the self-employed have between .2 to .4 more actual and total (that is, actual plus expected) children than do the non-self-employed. This finding holds across a broad array of sub-samples in simple tests of the differences in means. It also holds in empirical regressions when control variables are included, and when the self-employment status of the respondent and whether the respondent's spouse stays at home are all allowed to be endogenous. 38 In a recent important contribution, Frey and Benz (2003) provide evidence from Germany, the U.K. and Switzerland that self-employed are happier with their work not due to better financial outcomes, but rather because of nonpecuniary benefits such as their work's independence and lower level of hierarchy. This work extends Blanchflower and Oswald's (1998) and Blanchflower's (2000) finding that the self-employed are happier than similarly employed workers.
Data Appendix: Variables Used in the Analysis
Key Variables of Interest KIDS The number of children respondent has ever had (includes those born from a previous marriage).
KIDSTOT The number of children respondent has plus the additional number they expect to have.
SELFE Dummy variable 1 if self-employed 0 if works for someone else.
Additional Control Variables
AGE Age of Respondent.
BLACK Dummy variable 1 if race is black, and 0 otherwise.
BMAR Dummy variable 1 if respondent has ever been married, and 0 otherwise.
CATHOLIC Dummy variable 1 if religion preference is Catholic, and 0 otherwise.
CTYSZ1 Dummy variable 1 if population at which interview took place is less than 10,000, and 0 otherwise.
CTYSZ2 Dummy variable 1 if population at which interview took place is greater than or equal to 10,000 but less than 100,000, and 0 otherwise.
CTYSZ3 Dummy variable 1 if population at which interview took place is greater than or equal to 100,000 but less than 1 million, and 0 otherwise.
CTYSZ4 Dummy variable 1 if population at which interview took place is greater than or equal to 1 million but less than 9 million 0 otherwise.
DIPHR(S)
Dummy variable 1 if respondent's (spouse) highest degree received was from a highschool or GED certificate, and 0 if not.
DIPJCR(S)
Dummy variable 1 if respondent's (spouse) highest degree received was from a junior college, and 0 if not.
DIPBAR(S)
Dummy variable 1 if respondent's (spouse) highest degree received was from a 4 year college, and 0 if not.
DIPHGDR(S)
Dummy variable 1 if respondent's (spouse) highest degree received was from a Graduate School, and 0 if not.
Ethnic Origin
The Country the respondent's ancestors came from: Africa, Austria, French Canada, Other Canada, China, Czech Republic, Denmark, England, Wales, Finland, France, Germany, Germany, Greece, Hungary, Ireland, Italy, Japan, Mexico, Dutch Holland, Norway, Philippians, Poland, Puerto Rico, Russia, Scotland, Spain, Sweden, Switzerland, West Indies, Other.
FINRELA The respodent's household financial income relative to others. It is measured on a self reported scale of 1 to 5, with 1 being that your financial status is well below the mean, and 5 being that it is far above the mean.
IMGRNT Dummy variable 1 if respondent was not born in the U.S., and 0 otherwise.
IMGRNTMA Dummy variable 1 if respondents mother was not born in the U.S., and 0 otherwise. MAR1 Dummy variable 1 if respondent is currently married or widowed and never been previously married, and 0 otherwise.
IMGRNTPA
PROTESTANT Dummy variable 1 if religion preference is Protestant, and 0 otherwise.
SIBS Number of siblings respondent has (includes those no longer alive, stepbrothers, stepsisters and children adopted by parents).
YRSCHR Number of years of schooling.
WHITE Dummy variable 1 if race is white, and 0 otherwise.
Regions New England, Mid-Atlantic, Central NE (North East), Central SE (South East), South Atlantic, Central SE, Central SW, and Pacific.
SPWRKH Dummy variable 1 if respondents spouse work status a week prior to the interview is either taking care of the house or student, and 0 if spwrk = 1.
